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DETAILED ACTION 
Allowable Subject Matter 

1 . The following is a statement of reasons for the indication of allowable 
subject matter: 

The prior art of record fails to anticipate or make obvious the method and 
structure of claims 2-1 1 , 14, and 16-25, including, inter-alia, using chest 
displacement signals to correct an integration offset of a lung volume signal to 
produce a corrected respiration signal based on a chest displacement signal. 

Response to Arguments 

2. Applicant's arguments, see remarks, filed 29 November 2006, with respect 
to the rejection(s) of claim(s) 12-13 and 26-27 under Erbel (US Patent 
Application Publication 2002/01 1 5923) in view of Hoffman (US Patent Application 
Publication 2002/0120207) and Corn (US Patent 6062216) have been fully 
considered and are persuasive. Therefore, the rejection has been withdrawn. 
However, upon further consideration, a new ground(s) of rejection is made in 
view of Mostafavi'266 (US Patent 6959266) in view of Sackner (US Patent 
6413225); and Mostafavi (US Patent Application Publication 2004/0116804) in 
view of Sackner. 

Claim Rejections - 35 USC § 103 

3. Claims 12 and 26 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Mostafavi'266 in view of Sackner. 
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Regarding claim 12, Mostafavi'266 discloses a radiation therapy system 
comprising a laser sensor adapted to monitor chest displacement during 
breathing (column 3, lines 48-57); and a controllable radiation source that 
delivers radiation to a patient based upon the respiration signal (column 5, lines 
34-44). Mostafavi'266 does not disclose capturing an air flow signal using a 
spirometer, calibrating the signals by combining the air flow signal with the laser 
signal, and using the calibrated signal for radiation gating. 

Sackner teaches a system for monitoring respiration comprising a 
spirometer for measuring air flow (element 22; column 4 line 66 to column 5 line 
1); a sensor for monitoring chest displacement (elements 12, 14); and a 
calibration circuit that combines the airflow and chest displacement signals to 
obtain a corrected respiration signal (column 3, lines 38-48), in order to most 
accurately monitor the patient's respiration. It would have been obvious to one of 
ordinary skill in the art at the time the invention was made to have made the 
system of Mostafavi'266 with a spirometer for measuring air flow and a circuit to 
combine the air flow and chest displacement signals to obtain a corrected 
respiration signal, as taught by Sackner, in order to more accurately monitor 
respiration during radiation gating. 

Regarding claim 26, Mostafavi'266 discloses method of delivering 
radiation therapy comprising using a laser sensor adapted to monitor chest 
displacement during breathing (column 3, lines 48-57); and using a controllable 
radiation source to deliver radiation to a patient based upon the respiration signal 
(column 5, lines 34-44). Mostafavi'266 does not disclose capturing an airflow 



Application/Control Number: 1 0/71 5,986 Page 4 

Art Unit: 3735 

signal using a spirometer, calibrating the signals by combining the air flow signal 
with the laser signal, and using the calibrated signal for radiation gating. 

Sackner teaches a method for monitoring respiration comprising using a 
spirometer to measure air flow (element 22; column 4 line 66 to column 5 line 1 ); 
a sensor for monitoring chest displacement (elements 12, 14); and using a 
calibration circuit to combine the air flow and chest displacement signals to 
obtain a corrected respiration signal (column 3, lines 38-48), in order to most 
accurately monitor the patient's respiration. It would have been obvious to one of 
ordinary skill in the art at the time the invention was made to have made the 
method of Mostafavi'266 and used a spirometer to measure air flow and a circuit 
to combine the air flow and chest displacement signals to obtain a corrected 
respiration signal, as taught by Sackner, in order to more accurately monitor 
respiration during radiation gating. 

4. Claims 1 3 and 27 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over Mostafavi'804 in view of Sackner. 

Regarding claim 13, Mostafavi'804 discloses a medical imaging system 
comprising a laser displacement sensor adapted to monitor chest displacement 
during breathing and provide a chest displacement signal (paragraphs [0044]- 
0045], [0047]); and an imager that acquires component image signals from the 
internal anatomy of a patient over different phases of respiration and 
mathematically combines them according to respiration phases to produce a 
composite image of the internal anatomy (paragraphs [0088], [0090]-[0097]). 
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Mostafavi'804 does not disclose capturing an air flow signal using a spirometer, 
calibrating the signals by combining the air flow signal with the laser signal, and 
using the calibrated signal for gating the image captures. 

Sackner teaches a system for monitoring respiration comprising a 
spirometer for measuring air flow (element 22; column 4 line 66 to column 5 line 
1); a sensor for monitoring chest displacement (elements 12, 14); and a 
calibration circuit that combines the air flow and chest displacement signals to 
obtain a corrected respiration signal (column 3, lines 38-48), in order to most 
accurately monitor the patient's respiration. It would have been obvious to one of 
ordinary skill in the art at the time the invention was made to have made the 
system of Mostafavi'804 with a spirometer for measuring air flow and a circuit to 
combine the airflow and chest displacement signals to obtain a corrected 
respiration signal, as taught by Sackner, in order to more accurately monitor 
respiration while capturing images. 

Regarding claim 27, Mostafavi'804 discloses a method of capturing 
medical images comprising using a laser displacement sensor adapted to 
monitor chest displacement during breathing and provide a chest displacement 
signal (paragraphs [0044]-0045], [0047]); acquiring component image signals 
from the internal anatomy of a patient over different phases of respiration and 
mathematically combining them according to respiration phases to produce a 
composite image of the internal anatomy (paragraphs [0088], [0090]-[0097]). 
Mostafavi'804 does not disclose capturing an air flow signal using a spirometer, 
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calibrating the signals by combining the air flow signal with the laser signal, and 
using the calibrated signal for gating the image captures. 

Sackner teaches a method of monitoring respiration comprising using a 
spirometer to measure air flow (element 22; column 4 line 66 to column 5 line 1 ); 
using a sensor to monitor chest displacement (elements 12, 14); and combining 
the air flow and chest displacement signals to obtain a corrected respiration 
signal (column 3, lines 38-48), in order to most accurately monitor the patient's 
respiration. It would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have made the method of Mostafavi'804 using a 
spirometer to measure air flow and combining the air flow and chest 
displacement signals to obtain a corrected respiration signal, as taught by 
Sackner, in order to more accurately monitor respiration while capturing images. 

Conclusion 

5. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

US Patent 4373534 to Watson, which discloses a similar system and 
method. 

US Patent 4815473 to Watson, which discloses a similar system and 
method. 

Robinson, T.E., et al.; "Standardized High-Resolution CT of the Lung 
Using A Spirometer-Triggered Electron Beam CT Scanner"; AJR:172; Jun. 1999; 
pp. 1636-1638. 
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Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to Karen E. Toth whose telephone number is 
571-272-6824. The examiner can normally be reached on Monday through 
Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Charles Marmor, II can be reached on 571-272-4730. 
The fax phone number for the organization where this application or proceeding 
is assigned is 571 -273-8300. 

Information regarding the status of an application may be obtained from 
the Patent Application Information Retrieval (PAIR) system. Status information 
for published applications may be obtained from either Private PAIR or Public 
PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll- 
free). If you would like assistance from a USPTO Customer Service 
Representative or access to the automated information system, call 800-786- 
9199 (IN USA OR CANADA) or 571-272-1000. 





